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Toxoplasmosis is a common ophthalmic disorder and is said to cause a considerable number of cases of posterior ocular inflammation. Different investigators have considered toxoplasmosis to be the cause of 16-70% of cases of posterior uveitis.l2
Subretinal neovascularisation is a clinical finding. It is seen in a variety of eye diseases, with the list of associated ocular disorders growing as fluorescein angiography has become more of a routine procedure for examining the posterior pole. In 1969 Friedmann and Knox3 described an uncommon form of toxoplasmosis associated with macular subretinal fluid or blood. Recently 3 cases of toxoplasmosis have been reported with associated subretinal neovascularisation. 4 We wish to add to the relatively small number of these cases 2 well documented instances of ocular toxoplasmosis with subretinal neovascularisation.
Case reports CASE 1
This was a 9-year-old girl first seen in April 1980. She had been referred by another ophthalmologist for evaluation of decreased vision in her left eye for the past 5 months. The exact time of onset of this symptom was unclear, it having first been noticed on a routine school screening. The patient was in good health, on no medications, and with no history of ophthalmic or general disease.
On initial examination her best corrected visual acuity was 20/20 OD, 20/400 OS, near vision J2 OD, J12 OS. Motility examination revealed a small left exotropia. The right pupil was normal, while the left 
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eye had a mild amaurotic pupillary reaction. Slit-lamp examination showed a normal anterior segment bilaterally.
Fundus examination of the right eye revealed 5 discrete hypopigmented lesions with bordering pigment epithelial hyperplasia, superotemporal to the disc. The posterior pole was otherwise normal. In the left fundus a normal optic disc and vasculature were noted. The macula had a large area of retinal oedema, with a yellow-white elevated lesion, and an inferotemporal subretinal haemorrhage (Fig. 1) .
Pertinent laboratory studies included a positive toxoplasmosis IFA titre of 1:256, positive adenovirus titre of 1:16, negative ascaris ELISA (enzyme-linked immunosorbent assay) and negative toxocara ELISA (CDC, Atlanta, Ga.)
A fluorescein angiogram was performed one week after initial presentation. The initial vascular phase of the left eye revealed normal major vessel filling. Most of the capillary-free zone was obscured by macular exudate. During the early arteriovenous stage at least 2 areas of lacy irregular hyperfluorescence were visible in the foveal region. Follow-up examination performed 8 months later showed organisation of the macular exudate, with formation of a subretinal disciform scar. This was a 20-year-old male first seen in December 1978 by an ophthalmologist for evaluation of black spots and distorted vision in his right eye of 2 weeks' duration. He had had similar complaints 9 months earlier, which resolved spontaneously. His past medical, ophthalmological, social, and family histories all were negative except for a respiratory tract infection several months earlier.
On examination in December 1978 his best corrected visual acuity was OD 20/30, OS 20/40. The right macula was abnormal, with an area of deep linear exudation in the superior foveal region, and adjacent to this were circumscribed areas of atrophic changes in the retinal pigment epithelium (RPE), with one area of exudation in the inferior papillomacular bundle region. The overlying vitreous had several condensations, with no true cellular reaction (Fig. 3) .
A fluorescein angiogram at that time revealed localised hyperfluorescence at the areas of RPE changes, beginning at the arteriovenous phase, with little change with time. A diagnosis of retinal pigment epitheliitis was made, and the patient was started on prednisone 60 mg daily (Fig. 4) .
The patient responded well to the corticosteroid therapy. At follow-up the visual acuity was 20/20 OD and he was asymptomatic. Within a month after cessation of steroid therapy he noted black spots subjectively in the right eye. They increased, and an ophthalmological examination revealed new, White, fluffy lesions in the right macula. A toxoplasmosis IFA titre at this time was 1:256.
In January 1979 the best corrected visual acuity was OD 20/40 and OS 20/20. Amsler grid testing displayed an abnormality in the right superonasal quadrant. The right anterior segment was unremarkable, while the fundus examination showed a posterior vitreous detachment, and in the macula several old healed retinal lesions and several elevated exudative lesions with surrounding retinal oedema (Fig. 5) . The patient was started on therapy with prednisone 80 mg, daraprim, sulphadiazine, and folinic acid. The steroids and other medications were rapidly tapered as his acuity improved to 20/25+ OD in March 1979.
In September 1979, 6 months later, the patient returned because of recurrence of symptoms and severe visual loss in the right eye. The visual acuity OD was less than 20/200 and OS 20/20. Ophthalmoscopy revealed in the right macular area a new area of exudation with surrounding macular oedema (Fig. 6) . A repeat IFA toxoplasmosis titre was 1:512. He was restarted on the previous therapy with the addition of clindamycin 1200 mg per day by mouth.
In November 1979 the macula showed a markedly distorted appearance. The superior and inferior vascular arcades were displaced toward the macula, a subretinal membrane was apparent, several subretinal haemorrhages were present temporally and inferiorly, and there was extensive serous subretinal fluid at the margins of the lesion (Fig. 7) . from the subretinal scar. There were focal areas of retinal pigment hyperplasia inferiorly (Fig. 10) .
Discussion
Ocular toxoplasmosis is the local eye manifestation of a systemic infection which is due to a congenital infection that recurs later in life. The average age at the time of the first symptomatic attack is 25-3 years; the first symptoms appear between ages of 10 and 35 in 75% of the cases.3 A high percentage of initial episodes have been noted to occur at the time of puberty. Specific attacks have been reported to last anywhere from one week to 2 years, with an average of 4x2 months per attack and an average of recurrent episodes of 2-7 per patient. 3 Different types of active retinitis have been described clinically in toxoplasmosis.3 The most commonly encountered lesion is the large destructive active retinitis with associated vitritis. A second type described is that of punctate inner areas of retinitis with minimal associated oedema and vitreous reaction. The third and most unusual form of toxoplasmosis has been characterised as deep retinal punctate lesions with subretinal exudate. The lesions in this group are associated with a minimal amount of vitreous reaction and with turbid subretinal fluid or blood. This group has been said to account for 0 3% of toxoplasmic lesions,' to be a type of disciform detachment of the retina in some ways similar to that of histoplasmosis, and always to be located in the macula or near the optic disc. Friedmann and Knox3 suggested that the subretinal fluid present was choroidal in origin and an inflammatory response secondary to retinal disease.
Histological examination of toxoplasmic lesions reveals a retinochoroiditis with an apparent predilection of the organisms for the retina and retinal pigment epithelium. The resultant coagulative necrosis of the retina is frequently associated with underlying choroidal and scleral inflammation. Toxoplasma organisms are usually found within necrotic retinal tissues and not in the choroid. 5 Kennedy and Wise,6 in their case report of retinochoroidal vascular anastomosis in ocular toxoplasmosis, suggested that the formation of the anastomosis was the result of intense retinal inflammation with secondary destruction of Bruch's membrane and choriocapillaris. The fluorescein angiographic signs of subretinal neovascularisation have been well documented and described in recent years.7 These criteria have enabled the ophthalmologist to identify subretinal neovascular membranes, often without the aid of fluorescein angiography. In both of our cases the ophthalmoscopic picture included deep retinal Table 1 Aetiology ofsubretinal neovascularization* haemorrhage and exudate in the macula. The fluorescein angiogram helped to confirm the clinical suspicion of subretinal neovascularisation by demonstrating the early hyperfluorescence which proceeded to detachment of the sensory retina in case 1 and subretinal scarring in case 2. In addition case 2 differs from case 1 and those described by Fine and co-workers4 in that the neovascular membrane may well have developed during an acute or subacute infectious stage.
Neither of these cases was amenable to argon laser therapy because of the central location of the subretinal neovascularisation. Conventional therapy was employed in both for treatment of the underlying condition.
In our experience we have generally found a predominance of posterior pole lesions, particularly macular, in patients with symptomatic early onset of ocular toxoplasmosis-i.e., in the second or third decade. Friedmann and Knox also found a 75% incidence of active central lesions (within 2 disc diameters of the macula) in their review of first symptomatic cases of toxoplasmosis. 3 Subretinal neovascularisation has been generally associated with diseases of the elderly, most commonly with senile macular degeneration. Many other conditions, however, are associated with it (Table 1) . It is our contention that severe macular toxoplasmosis in the young is also associated with subretinal neovascularisation and is not as uncommon as previously thought. We advise that young patients with a maculopathy possibly due to toxoplasmosis should be followed up very closely for the possible development of subretinal neovascularisation. Fluorescein angiograms should be a routine part of their examination and follow-up. Treatment, whether medical or laser, might be more effective if instituted early, prior to the development of irreversible haemorrhage and scarring.
